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GROiiP  THEORY  AND  GUANTUV.  ?vl£C'rlAN' ICS  OF  ELECTRON  STRUCTURES 

T>r~Ti^v>:  s I T I ON  :.iE  tals 

Dr.  K.  Ganzhorn  (Institute  for  Theoretical  and 
Applied  Physics,  Stuttgart)  has  recently  calculated  elec- 
tron structures  in  the  transition  metals  by  the  aid  of 
group  theory.  The  specific  problems  with  which  he  was  con- 
cerned are  a determination  of  the  relationships  between 
the  number  of  d-electrons  and  lattice  structure,  and  a 
quantum  mechanical  treatment  of  the  type  and  magnitude  of 
possible  binding  energies  that  might  occur  in  these  metals. 
His  results  explain  the  observed  stability  of  tne  body- 
centered  cubic  structure  for  transition'  metals  with  less 
than  seven  d-electrons,  and  also  tend  to  indicate  w'ny  body- 
centered  cubic  metals  with  more  than  five  d-electrons  are 
ferromagnetic. 


The  zero-order  wave  functions  which  have  the 
symmetry  of  the  lattice  were  made  up  of  linear  combinations 
of  atomic  hydrogen-like  wave  functions;  they  are  called 
zero-order  because  no  interactions  between  neighboring 
atoms  are  considered.  From  the  zero-order  functions, 
Ganzhorn  has  made  a perturbation  calculation  of  the  Bloch 
type  to  obtain  the  electron  energies  in  the  crystal.  For 
the  body-centered  cubic  (3CC)  case  it  was  found  that  two 
distinct  electron  types  were  obtained,  one  with  the  eight- 
fold sysimetry  of  the  nearest  neighbors  (type  1 ) • and  the 
other  with  the  six-fold  symmetry  of  the  next-nearest 
neighbors  (type  2);  see  Z.f.  Natur f orschung,  1^,  291, 

(1952),  If  in  a transition  metal  one  s-electron  and  at 
least  three  d-electrons  are  present,  then  all  of  these  can 
go  into  the  type  1 lattice  functions  with  the  body-diagonal 
configuration.  Because  there  is  strong  overlapping  of  wave 
functions  between  nearest  neighbors  along  the  body  diagonal, 
this  type  1 group  leads  to  a strongly  bound  band  (which  can 
contain  four  electrons)  for  electrons  having  antiparallel 
spins  and  to  a high-lying  band  (which  can  also  contain  four 
electrons)  for  the  case  of  parallel  spins.  The  high- lying 
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band  will  not  be  occupied,  for  if  it  is,  the  fCC  lattice 
will  bccoiwc  unstable.  fyp“  ^ v/avc  functions  have  an 
axial  configuration;  the  intcrac  t,  i ons  caused  by  the  over- 
lapping of  these  functions  is  quite  sr.'.all  and  docs  not 
contribute  much  to  the  binding  energy.  Type  Z wave  func- 
tions also  produce  an  upper  and  a lower  band,  the  lov/cr 
one  containing  tw'o  electrons  with  antiparallel  spins,  and 
the  upper  one  containing  two  electrons  with  parallel  spins. 

The  first  transition  metal  which  has  the  lov/er 
type  1 band  filled  is  titanium  v/i  th  three  3d-c lee tr ons . 
These  electrons  readily  go  into  this  low-lying  band,  and 
the  BCC  structure  is  energetically  favored.  The  spins  be- 
tween nearest  neighbors  are  antiparallel  so  that  an  anti- 
ferromagnetic  structure  with  four  magnetons  per  atom  is 
obtained. 


Chromium  with  its  five  d-electrons  is  particularly 
interesting.  The  first  three  d-electrons  go  into  the  low 
lying  band  with  the  s-electron,  as  in  titanium,  and  the  spins 
of  these  four  electrons  are  ordered  in  an  ant i f err omagne t ic 
manner.  The  fourth  and  fifth  d-electrons  assume  the  axial 
configuration  of  wave  functions  of  the  second  type,  and  go 
into  the  lov/er  band  with  antiparaliel  spins.  On  the  average 
an  an  t i ferr  or.iagne  t ic  spin  structure  is  found  for  Cr  with  one 
Bohr  magneton  per  atom,  a result  which  is  much  closer  to 
the  neutron-interference  measurements  of  the  mean  magnetic 
moment,  which  have  given  about  0.4  Bohr  magneton  per  atom; 
than  the  predictions  of  older  theories. 

For  metals  with  six  or  seven  d-electrons  the  BCC 
structure  is  also  stable,  apeording  to  Ganzhorn's  theory; 
and  the  theory  predicts  a ferromagnetic  spin  structure  for 
all  ECC  transition  metals  with  more  than  five  d-clectrons. 

This  fact  arises  since  the  sixth  and  seventh  d-elcctrons 
must  go  into  the  upper  band  of  the  type  Z functions  in  which 
the  spins  are  parallel.  Transition  metals  with  eight  or 
more  d-electrons  cannot  occur  in  the  BCC  lattice  structure 
since  at  least  one  electron  per  atom  would  occur  in  the  high- 
lying  band  with  the  type  1 wave  functions, 

A more  detailed  account  of  this  work,  together 
with  a review  of  tlie  solid  state  research  program  in  physics 
at  the  Institute  for  Theoretical  and  Applied  Physics,  Stuttgart, 
is  given  in  Technical  Report  ONRL-8-53,  available  from  the 
Tecimical  Publications  Office,  Office  of  Naval  Research, 

Code  250,  V/ashington  25,  D.C, 


PRO’.VX  TI  ON  OF  A TAU-MESON'  IN  A COS:'.IC  RAY  STAR 


The  product.!  on  of  a heavy  nice  on  v/hich  could  ae 
posit.ivoly  iden^iiiou  as  o t>aa™i.*eson  ^..ca.i  O0oe*\^^d 

for  the  first  time  in  a cosmic-ray  induced  nuclear  disinte- 
gration. The  event  was  found  and  analysed  by  Drs.  bi. 
Ceccarelli,  N,  Dallaporta,  M.  Merlin,  G.  Quarcni,  and  G.T, 
Zorn,  of  the  physics  department  of  the  University  of  Padova, 
1 taly. 


Description  of  the  Event 

The  complete  track  of  the  tau-aieson,  from  the 
point  of  production  to  the  point  of  decay,  extended  through 
two  Ilford  G-5  photographic  emulsions,  each  1200  microns 
thicl<  (with  emulsions  facing  each  other),  which  v;ere  ex- 
posed at  an  altitude  of  90,000  ft,  for  5jr  hours  at  a geo- 
magnetic latitude  of  40°  North,  A star  was  found  in  the 
first  emulsion.  A,  produced  by  a primary  v;hosc  energy  was 
estimated  to  be  at  least  30  Bev.  The  star  itself  had  nine 
minimiin  tracks  (one  of  which  may  be  attributed  to  the  pri- 
mary particle,  the  other  eight  are  emitted  in  the  forward 
direction),  three  black  tracks,  and  one  grey  track  which 
was  due  to  the  tau-meson.  The  tau-meson  was  observed  to 
be  ejected  in  a backv/ard  direction,  forming  an  angle  of 
53°  with  the  primary.  After  its  production  in  plate  A, 
and  after  having  traversed  7100  microns  of  emulsions,  it 
came  to  rest  in  plate  B after  traveling  1300  microns,  and 
underwent  a characteristic  co-planar  decay  into  three  charged 
particles. 


The  correlation  between  the  heavy  meson  leaving 
plate  A and  the  definitely  identified  tau-meson  entering 
plate  B was  established  by  fixing  the  relative  positions  of 
platesA  and  3 through  noting  in  each  the  positon  of  traver- 
sing heavy  primary  nuclei  of  the  cosmic  radiation.  The  two 
tracks  were  found  to  correlate  exactly.  Furthermore,  one 
of  the  light  particles  (presumably  a rr-meson)  produced  in 
the  decay  in  plate  B,  entered  plate  A,  Here  again  the  cor- 
relation was  found  to  be  excellent. 

Mass  Measur e me n t s 


The  mass  of  the  heavy  meson  in  platoA,  determined 
over  its  7100  microns  of  track  length  from  grain  density- 
scattering measurements,  was  found  to  be  990  + 150  electron 
masses.  In  plate  B the  scattering-range  method,  used  on 
the  last  1800  microns  of  track,  yielded  a mass  value  of 
890  270  fflg.  With  the  correlation  confirmed,  one  may  assume 

that  the  track  in  3 is  a continuation  of  the  track  in  A and 
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thus  dc tcnui r.c  the  mass  by  incasuromc'nts  on  t;;c  con.plele 
track  of  both  multiple  sea t ter inp-rance  and  rrain  aensity- 


rangc.  I'ho  resultant  mean  of  these  two  measurements  is 
955  i ICO  m,.  A more  precise  deter:ainat  i on  of  the  mass 
may  be  made  I'rom  the  characteristics  of  the  decay.  Its 
three-par t i c ic  nature  is  indicated  by  the  co-planarity  of 
the  secondary  tracks,  which  is  observed  to  be  within 
Assuming  these  thre<?  secondaries  to  be  rr-mesons,  together 
with  a value  of  76  ’’’  5 Idev  for  the  Q of  the  reaction,  the 
resultant  mass  of  tFiC  tau-meson  is  found  to  be  975  i 12 


m , which  is  in  goed  agreemdrit  v/jth  the  mass  values  deter- 
rained  from  t.he  tau-meson  track  itself. 


S i on i f icance 

This  finding  is  the  first  definite  piece  of 
evidence  for  the  direct  procuction  of  a tau-meson.  It 
has  been  positively  identified  by  means  of  its  character- 
istic decay;  the  sign  of  its  charge,  however,  is  not  known 
(as  indeed  the  sign  of  all  tau-mesons  ebservod  so  far  is 
unknown).  It  is  of  interest  to  note  that  the  tau-meson  was 
produced  in  an  interaction  of  the  primary  particle  (pre- 
sumably a proton),  not  with  another  proton,  but  with  a 
heavier  nucleus  in  the  emulsion.  Eased  on  the  few  tau- 
meson  decays  found  so  far,  the  guess  has  been  hazarded 
that  they  are  only  produced  in  proton-proton  collisions; 
this  seems  not  to  be  the  case.  It  should  be  noted,  however, 
that  the  findings,  particularly  those  of  the  Imperial  Col- 
lege group,  that  tau-mesons  are  ejected  in  a backward  direc- 
tion holds  true  in  this  case.  This  nay,  however,  be  purely 
an  effect  of  the  probability  of  decay,  and  hence  efficiency 
of  detection,  since  a meson  emitted  in  the  backward  direc- 
tion in  the  laboratory  system  may  be  expected  to  have  a 
much  lower  energy  and  therefore  come  to  rest  quickly.  A 
detailed  analysis  of  the  event  will  be  published  in  II  Nuovo 
Cimento. 


CHARGED  L~viS TABLE  PARTICLE  CF  TASS  HEAVIER  T:-iA\'  PHOTON 

At  a Royal  Society  Discussion  Meeting  in  London 
(29  January  1953)  on  V-particles  and  heavy  mesons.  Dr,  R. 
Levi-Setti  of  the  University  of  Milan  reported  an  interest- 
ing observation,  made  in  a G-5  nuclear  emulsion  400  microns 
thick,  which  was  exposed  to  cosmic  rays  at  high  altitude. 
The  plates  were  exposed  without  surrounding  material.  An 
unassociated  particle  was  observed  coming  to  rest  and  de- 
caying; its  track  length  was  11  mm.  Its  mass  as  determined 
by  the  scattering-range  method  was  found  to  be  about  2300 
nig.  The  track  could  be  traced  back  into  a facing  plate 
where  5 more  millimeters  of  track  length  were  observed. 
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Li  -*  •*  T I 


Dividing  the  total  trac'it  length  oi"  lu  ~s.\  into  2 tirr;  sec- 
tions, mass  values  between  ^100  to  Z5C0  were  obtained  in 
the  independent  sections.  The  best  mean  value  was  Z300 
i 230.  Not  much  can  be  said  about  the  secondtiry  particle 
since  its  track  length  was  very  short,  only  IZOp;  its 
ionieation  was  near  niinim.um. 

This  represents  the  only  example  so  far  of  an 
event  of  this  mass  value.  No  interpretation  can  be  mace 
as  yet  until  more  examples  nave  been  collected.  It  is 
tempting  to  relate  this  to  an  event  suygestec  by  the 
Pasadena  group,  namely  ^ however,  the 

secondary  in  Levi-Setti’s  example  cannot  be  a proton  for 
reasons  of  energy  balance. 


INFRARET  DISPERSION  CF  LICUIDS 

Dr,  J.H.  Jaffe,  Head  of  the  Optics  Division  of 
the  Weizmann  Institute  in  Rehovoth,  Israel,  has  recently 
developed  some  refined  methods  for  measuring  the  disper- 
sion of  liquids  in  the  infrared  region  with  his  infrared 
interference  spectrometer , The  principle  of  operation  of 
this  instrument  has  been  described  by  him  in  Nature  163. 

331  (1951). 

These  developments  are  likely  to  be  of  great 
importance  in  the  field  of  chemical  physics.  By  measuring 
the  absolute  intensities  of  absorption  bands  in  the  infra- 
red spectrum,  it  is  possible  to  com;pute  oscillator  strengths 
and  transition  probabilities  and  thereby  the  induced  electric 
moments  of  molecules  and  the  effective  charge  on  the  constitu- 
ent atoms.  Since  it  is  very  difficult  to  determine  absolute 
intensities  of  infrared  absorption  bands  experimentally.  Dr. 
Jaffe  has  instead  been  measuring  the  optical  dispersion  in 
the  irJ'rared,  which  can  be  determined  very  accurately  since 
only  relative  intensities  are  involved.  It  provides  infor- 
mation which  is  to  a large  extent  equivalent  to  that  ob- 
tained from  absolute  intensity  measurements. 

Older  measurements  on  the  infrared  dispersion  of 
liquids  have  been  carried  out  by  the  technique  of  prism 
refractoraetry  using  a hollow  prism  filled  with  the  speci- 
men, but  due  to  the  long  optical  path  through  such  a prism, 
the  above  procedure  is  not  suitable  for  the  case  of  strongly 
absorbing  materials. 

The  method  now  being  used  by  Dr.  Jaffe,  based  on 
his  infrared  interference  spectrometer,  uses  a Fabry-Perot 
interferometer  with  a thin  liquid  sample  between  its  plates. 
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w'.-.ic'a  arc  coated  with  evapoc^tec  layer  of  cilver  v«*»-'10CA 
thick.  'ilie  inter  for  c;.iO  tor  is  crossed  v;lth  a standard 
Perkin-aluer  prissi  reonochr  ceiC  ter  . Tiie  inirared  li^ht  source 
is  u stabilised  carbon  arc  capable  of  supplying  about  20 
tiir.es  the  ai.'.ount  of  light  of  a glowbar.  f.n  accuracy  of 
C.COl  has  been  achieved  by  Jaffc  in  his  neasur eaents  of  the 
refractive  index. 

The  method  which  is  employed  to  obtain  the  dis- 
persion curve  consists  of  measuring  accurately  the  position 
of  fring«.s  as  a function  of  the  vave  length  This  is 
done  by  varying  the  setting  of  the  monochrome  ter  and  record- 
ing Its  output.  The  fringe  pattern  is  produced  according  to 
the  relation  2nt  - afi.,  wnere  n is  the  refractive  index  (a 
function  oi'  \)  f t the  separation  between  the  Fabry-Perot 
plates,  and  m the  order  of  the  fringe.  If  n is  constant, 
the  fringes  will  appear  equally  spaced.  However,  with  n 
varying,  their  separations  will  become  non-unifora.  From 
the  fringe  displacements  it  is  therefore  possible  to  deduce 
the  dispersion  curve. 

The  principal  way  in  which  this  technique  can  be 
improved  is  to  increase  the  sharpness  of  the  fringes;  this 
requires  the  interferometer  coating  to  have  a high  reflec- 
tion coefficient,  but  more  particularly,  as  small  as  pos- 
sible an  absorption.  The  technical  development  work  of  Dr, 
Jaffa's  groups  is  at  present  concerned  with  improving  the 
cV.aracter  1st  Ics  of  tl.c  silver  coating.  .Since  it  is  known 
U'.a  t.  the  more  uniform  the  coating  is,  the  less  absorption 
is  prooucea  by  it;  Jaffe's  group  is  investigating  various 
evaporation  and  sputtering  toch.niques  for  irriproving  the 
uniformity  of  thin  (50  to  lOCiq)  silver  coatings.  For  this 
purpose  they  have  been  coating  collodion  films  which  they 
can  examine  and  photograph  under  an  electron  microscope. 

They  arc  studying  the  clustering  or  droplet  effects  which 
occur  in  coating,  as  a function  of  speed  of  coating,  and 
arc  also  investigating  the  effect  of  residual  gas  pressure 
in  the  coating  chamber. 

Their  technique,  however,  is  sufficiently  well 
developed  already,  to  allow  them  to  initiate  a program  of 
measurements  on  a series  of  organic  liquids  in  the  frequency 
region  of  the  C-K  stretching  vibration.  They  arc  now  calcu- 
lating values  of  the  effective  charges  for  this  vibration  on 
the  carbon  and  hydrogen  atoms  in  order  to  gain  more  informa- 
tion on  the  electrostatic  nature  of  the  bond. 
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:.'ci,eci;lar  co::?l:;:xks 


Two  typos  ol'  molecular  conolexas  have  recently 
hecn  investigated  in  the  research  iahor  ^ t.  or  ies  of  Royal 
Duuch-Shcll,  Aiiis  ter  dam.  The  worK,  carried  out  by  Drs.  G, 
Scf.uit,  J.;i.  van  der  Waals,  J.  iV.ackor,  and  their  collab- 
orators^ dealt  almost  exclusively  v/ish  the  two  types  of 
molecular  complexes  best  denoted  as  ‘‘electrostatic  com- 
plexes" and  as  "acid-base  complexes".  The  work  on  the 
acid-oase  co:..plexcs  is  actively  in  progress  while  that  on 
the  electrostatic  complexes  has  largely  been  completed, 

Electr os  tat Ic  Complexes 


The  technique  used  in  the  investigation  of  the 
electrostatic  complexes  consists  of  the  determination  of 
the  change  of  the  solubility  of  picric  acid  in  n-heptane 
as  a function  of  different  aromatic  third  components.  The 
stability  of  the  complexes  formed  between  picric  acid  and 
the  aromatic  substances  is  measured  by  the  equilibrium 


c on  s t an  t 


Plotting  the  free-energy  change  of  the  complex-forming 
reaction,  as  obtained  from  the  solubility  measure- 

ments, against  the  resonance  energy  of  the  aromatic  part- 
ners, a good  straight  line  is  obtained  for  the  complexes 
with  n-phtha  lene , fluorene,  chrysene,  anthracene,  and 
phcr.ant  hrene , The  results  for  the  benzene  and  for  the 
diphenyl  co...plexes  arc  somewhat  divergent. 


In  the  view  of  the  Amsterdam  workers  the  forma- 
tion of  these  complexes  involves  an  electron  shift  from 
the  aromatic  hydrocarbon  to  picric  acid,  i.e.,  involves 
the  ionization  potential  of  the  aromatic  (cf,  McConnell, 
Ham,  and  Platt,  J.  Chera.  Phys,  2^,  66  (1953));  thus  the 
phenanthrene  complex  is  more  stable  than  the  anthracene 
complex,  although  phenanthrene  is  less  basic  than  anthra- 
cene. 


Acid-Sase  Complexes 

The  work  on  acid-base  complexes  consists  of  an 
extensive  investigation  of  the  reaction 

HF  + Ar  : ^ jAri^^  + F- 
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The  o xpe r i we 31 1 a 1 a:id  iT.a  thcinat  ica  I techniques  used  are 
similar  to  those  of  Gold,  who  studied  the  hasicity  of 
hydrocarbons  in  stron>j  sulfuric  acid  (cf.  JCS,  19b2,  p. 

2 IS  1 ) ; d i s tr i bu t i on  coefficient  measurements  on  various 
aro3r.atic  substances  betv/oen  n-heptano  and  anhydrous  Hr 
are  used  to  dorivo  inf  or;'.iat  i on  about  the  equilibrium  con- 
stuiits  of  interest.  Although  the  use  of  anhydrous  H?  en- 
tails experimental  difficulties,  it  has  the  advantage  that 
by  adding  DF^  respectively,  the  proton  activity  can 

be  varied  over  a range  of  10^,  thus  making  it  possible  to 
study  a very  wide  variety  of  hycr ocarbons . As  a typical 
result  it  may  be  mentioned  that  the  partition  coefficient 
of  anthracene  between  KF  and  heptane  is  about  20,  while 
that  of  phenanthr acene  is  about  10”'^, 

The  interpretation  of  the  results  obtained  in 
yGasterdam  differs  somewhat  from  that  given  by  Gold  (loc. 
cit.)  who  correlated  the  formation  of  the  aromatic  cation 
with  the  free  valence  numibcr  of  the  aromatic  system  as 
obtained  by  molecular  orbital  calculations.  It  is  suggested 
that  in  addition  to  the  localization  energy  the  ionization 
potential  of  the  aromatic  system  will  again  have  to  be 
taken  into  account.  In  a microscopic  sense  the  mechanism 
envisaged  is  that  a iT-clectron  is  removed  from  the  aromatic 
system  and  reacts  with  the  proton  to  give  a hydrogen  atom. 
This  is  followed  by  the  addition  of  the  hydrogen  atom  to 
the  previously  created  aromatic  cation  to  provide  the  re- 
quired product.  While  molecular  orbital  calculations  on 
such  hypothetical  positively-charged  arom.atic  radicals  are 
not  yet  available,  their  free  valence  numbers  may  not  be 
too  different  from  the  corresponding  uncharged  molecules. 

The  preliminary  correlation  achieved  by  the  >^.msterdam  workers 
consists  of  plotting  the  logarithm  of  the  equilibrium  con- 
stant of  complex  formation  versus  a suitably-weighted  average 
of  the  ionization  potential  and  the  free  va,lence  number  of 
the  aromatic  partner.  A reasonably  straight  line  emerges 
over  a range  in  log  K of  13  units. 


DEFCR:/ATICN  and  cleavage  of  Zlk'G  SIN'GLg  CRYSTALS 

Dr.  P.L.  Pratt  and  i.ir.  S.F.  Pugh  (AERE,  Harwell) 
have  extended  their  previous  work  on  twinning  anc  kinking 
on  the  cleavage  faces  of  single  crystals  of  pure  zi:ic  (J, 
Inst.  Iwctals  6^,  653,  ( 1951-52))  by  making  observations 
with  an  opaque  stop  microscope  cf  the  deformation  markings 
produced  during  straining.  It  has  been  observed  that  the 
crys ta 1 lographic  plane  of  cleavage  is  determined  by  the 
structure,  and  that  the  cracks  propagate  more  readily  in  the 
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c loso-packcd,  slip  directions.  S true t a;v.  1 imperfections 
s nc k 21  s tv/ ins^  mosuic  oounccrieSy  or  iii4pUk  ivviv.^.  iispede  or 
alter  the  cleavage  process. 

TafiTiS  '//ere  observed  to  nucleate  and  grow  rapidly 
until  the  small  applied  stress  v—s  relaxed.  The  rate  of 
growth,  initially  rapid  and  accorapanied  by  audible  clicks, 
was  subsequently  determined  by  the  rate  of  straining  and 
twins  could  be  made  to  grow  slowly  without  clicks.  P'urthcr 
it  was  found  that  the  boundary  of  a kink  paralh,.!  to  a twin 
moved  to  relieve  the  shear  stress  procuced  as  fhe  v//in  be- 
came thicker.  The  movement  of  the  kink  plana  was  in  a 
direction  per pend icular  to  the  slip  direction. 

The  investigators  have  identified  three  distinct 
^ypes  Ox  dexor mtx t x on  la.. . b^kS^MX  px^oa^e  i*wr*i*4.x  4*0 

twin  traces.  The  first  of  these,  an  end  accommodation  kink, 
is  a sharp  double  kink  v/hich  forir.s  at  the  ena  of  a twin  tip 
to  relieve  the  buckling  stress.  The  second  type  consists  of 
a scries  of  closely  spaced  parallel  markings  v;hich  ap^pe?r 
during  deformation.  These  markings  develop  in  ahat  liwl^ 
direction  most  nearly  perpendicular  ao  the  bending  axis, 
and  arc  thought  to  be  second  order  kinks  forrr.ee  by  slip  on 
the  basal  plane.  The  third  type  of  marking  consists  of 
long  narrow  ridges  in  a corrogated  mianncr  which  arc  associa- 
ted with  the  cleavage  and  possibly  produced  by  the  applied 
bending  stresses  in  the  cleaved  portion  of  the  crystal 
immediately  after  crack  propagation. 


THE  EFFECT  OF  VlTA.dIN  A ON  CULTdRSS  CF  CHICK  SCTODSRM 

Sir  Edward  Idcllanby,  G.B.S.,  K.C.3.,  formerly 
secretary  of  the  V.edical  Research  Council  and  an  inter- 
national authority  on  problems  of  nutrition  and  growth, 
is  conducting  an  interesting  scries  of  experiments  dealing 
with  the  effects  of  vitamin  A on  the  development  of  embryo 
tissue  In  cultures.  Ectoderm  of  seven-day  old  chick  c.mbryos 
if  cultured  in  a medium  of  chick  serum,  can  be  expected  to 
pursue  a normal  course  of  development  into  typical  stratified 
squamous  epithelium.  If,  however,  vitamin  A is  added  to  the 
culture  medium,  the  germinal  layer  of  epithelium  begins  to 
produce  respiratory  mucous  membrane.  The  superficial  layers 
of  squamous  epithelium  are  sloughed  off  leaving  a ciliated, 
mucous-secreting,  columnar  epithelium  in  its  place.  If  now 
fresh  culture  medium  without  added  vitamin  A is  supplied, 
there  is  a reversal  of  tha  pattern,  a.-.c  the  respiratory 
epithelium  is  replaced  wi th-  squamous  epithelium.  Although 
the  mode  of  action  of  the  vitamin  A cannot  be  explained  at 
this  time,  the  implications  ox'  its  transmutation  properties 
are  nonetheless  of  major  importance. 
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histochk:.:ical  test  fcr  i/p.\s£ 


Dr.  B.F.  Mart  in  ci’  the  Denar  t.T.cnt 
I'nivcrsity  College,  Cardif;',  haa  ooviacci  a rr.v, 
deriona  tr  a t i ;ig  the  presence  o;’  llpaac  in  tiaaa 
three  r.'.ain  points  in  his  prepar  a t i on : (l)  th 
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Volume 
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1,  G.  Gomori,  The  Year- 
book Publisi'.crs,  Inc.,  Chicago,  iSol)  which  includes  T./cen 
•10  and  a 0.C5  per  cent  barbital  buffer.  Chen  the  sections 
arc  not  aeparaff iniced,  a very  much  strongc’  precipitate  is 
obtained  at  the  sites  of  lipase  activity;  ;-nu  w'oak^r  sites 
of  lipase  activity,  not  demonstrated  in  sections  ceparaf- 
finiaed  before  incubation,  are  often  revealec.  .Tfter  incu- 

n or  ma 1 
: avoided 

as  a clearing  agent  or  as  a solvent  for  the  mounting  mccium. 
The  sections  arc  taken  as  rapidly  as  possible  through  ascend- 
ing grades  of  alcohol  to  tetrachlor oethylenc,  then  through 
descending  grades  of  alcohol  to  water.  From  water  they  arc 
mounted  in  glycerine  jelly,  (3)  Soiac  of  the  sections  of  each 
series  should  be  incubated  for  periods  up  to  TS  hours  so 
that  the  likelihood  of  missing  sites  of  v/cak  enzyme  activity 
is  lessened.  The  lipase  appears  as  a golden  brown  precipi- 
tate, occurring  in  cytoplasm  but  never  in  nuclei,  and  with 
few  exceptions  is  not  seen  in  extracellular  sites. 


bat  ion  the  paraffin  sections  are  dealt  with  in  the 
way.  (2)  As  r ecoimmended  by  Gemori,  xylol  should 


ANTICOAGULANT  TidERAPY  AS  AN  AID  TO  T-IE  RECANALIZATION  OF 
EXPERIMENTALLY  TriRObSOSED  ARTERIES 

Dr.  Helen  Payling  Wright  of  the  Obstetric  Unit 
of  University  College  Hospital  Medical  School,  London,  has 
extended  her  previous  work  on  the  r ecana 1 i za t i on  of  experi- 
mentally thrombosed  veins  to  the  problem  of  experimentally 
thrombosed  arteries. 

The  thrombi  were  produced  by  injecting  thrombin 
solution  (1000  units/cc)  into  clamped  sections  of  the  femoral 
arteries  of  rabbits.  The  injected  substance  was  retained  in 
the  vessels  for  ten  minutes  before  removing  the  clamps.  The 
rabbits  were  divided  into  two  groups;  one  group  received  no 
further  treatment,  and  the  second  received  a daily  dose  of 
300  mg/kg  body  weight  of  "Tromexan”  (a  dicoumarin  compound). 
Test  for  recanalization  was  by  phlebography  using  diodonc 
as  the  contrast  medivm* 
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PERSOXiAL  NF-WS  XTEu-*3 

Iv'.r . F.R.N.  Xiabarro,  Xccturcr  in  :nc  ta  i iur;:y  at 
the  University  of  B i rniinghaaa,  iios  accepted  the  Chair  in 
Physics  at  the  University  of  V.U  twatcr  srand,  Johannesburg 
The  appointment  coruiucncos  in  June,  lUbG. 

Dr.  Kerim  Erim,  Cltairman  of  the  Department  of 
Mathematics,  University  of  Istanbul,  died  on  the  26th  of 
December  X952.  Participants  in  the  Eighth  1 nternat i onal 
Congress  on  ThcorcticaX  and  AppXicd  .Mechanics  (August  X952) 
wilX  remember  Dr.  Erim  for  his  activities  in  the  organizing 
of  the  Congress, 


Prepared  by  the  Scientific  Staff 
Submitted  by  Dr.  S.R.  AspinaXl 

Deputy  ScTcftftfTC'  Director 


Captain,  U.S.N. 


Assistant  NavaX  Attache  for  Research 
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